EPA REGION 8 TEL:303-294~-176% Deg 0Ztaz JSidl MoLools FLod

' T T

A )

33
FiLE PLAN . . %6’2

GBOPHYSICAL INVESTIGATION .
OF MONITORING WELLS
RICHARDSON FLATS TAILINGS SITE
PARK CITY, SUMNIT COUNTY, UTAH
TOD #13-9211-001
6300-021=013~4006

PREPARED FOR:

UNITED STATES ENVIRONNENTAL PROTECTION AGENCY
Raglon VIII
Waste Management Division
Mikxe 2immsrman, On-8cens Coordinator

PREPARED BY:

Samusl H. Baughman II
Gaologist
Roy F. Weston, Inc.
Technical Assistance Tean
Region IIX

Novepber 30, 1992

NEC 3 ’82 15:42 383 294 1768 PAGE . 84



.
.

O

B ORESION 5 TEL:303-294-1765

L
i
[}
[4
[
{

- -
C;
&
(&8

TABLE OF CONTENTS
INTRODUCTION
I1. BSITE BACKGROUND
III. ACTIONS TAXEN
IV. RESULTS _
. A. Wall tocation
B. Drilling Logs
C. Well Design
D. Geophysical Logging
V. CONCLUSIONS
Vi. SUNMARY
APPENDICES
APPENDIX A brilling Logs

APPENDIX B Well Design Diagranms
AES  GEOILRL 06S T

APPENDIX C Geophysical Report — ¢
| TABLE
TABLE 1 Comparison of Well Logging, Design, and Geophysical
Interpretation.
FIGURES
FIGORE 1 8ite location & Monitoring Well Location Plan
FIGURE 2 Ganeralized Croas Section of th._s:l.t..

DEC 3 ’'82 15:4g 383 2384 1768 PAGE .85



bec oi'wz 1Srdl Mo 003 PLOE

I. INTRODUCTION

_ On Wednssday October 21, 1992, Patricia Hawkins, United States
Environmental Protection Agency (EPA) Region VIII Deputy Project
officer requested that members of the Roy F. Weston, Ino. ion
III Technical Assistance Team (TAT) perform a geophysical
investigation of three EPA installed monitoring wells at the
Richardson Flats Tailings Site. This investigation was to be a
sone cross over and the written request was dated November 2, 1992
by Patrvicia Rawkins. The gecphysical investigation was to provide
independent verification and analysis of the installation of the
thres monitoring wells.

II. SITR BACKGROUND

The Richaprdson Flats Tailings Site is located approximately.
threa to five miles northaast of Park City in Summit County, Utah.
The sits covers approximatsly 160 acres of which therse are mors
than 70 aores of mine tailings and approximately 20 acres for a

munjocipal landfill. Adjmcent to this area is a uunicipal land rill
that is alsc boundsd by Silver Cresk to the west and a county road
to the south (see Figure 1).

In Juns of 1992, Region VIII TAT designed and installed three
groundvater monitoring wells on the north, south, and eaat sides of
the landfill to determine the possible presence and horizontal
extent of any organic or inorganic contaminants in the soil kansath

the landfill. . _qpd W A LEXTER Kb 129-Qe (RET WL WomUaTon)

Subsequently,¥ United Park City Mines Co. (UPCNC), the
potentislly responsible party (PRP), did not agrea with the
locations or the designs of the three monitoring wells, It is
believed by UPCMC that drilling through a landfill is not an EPA
approved method of obtaining subsurface information. They alsoc
belisve that ¢the bentonite wseals in the monitoring wells,
particularly RF-MW-02, were placed incorrectly above the clay

,(;\é/;jé ’_’l_.;%:z.—alu this wers true the wells would act as a conduit allowing

&K water €O migrate upwvards alony the sand fillaed annular space

Qo between the casing and the holae into the unconsolidated layer
above.

IIT. ACTIONS '

BPP Inatruments, Ino M was contracted by Ragion I TAT ¢O
conduct the geophysical investigation which wiil consis natural
garma and gamxa gamma density probes. APhe natural gaxma probe
neasures the naturally vccurring potassium ions found in the soll.

AThe gasRa gumma density probe has a radicactive source that emits
gauma particles and the probe measures tha particles that are
raflacted back from the formation of solil or rook.

on Novesber 10 and 11, 1992 the geophysical investigation was
conducted at the site by BPE Instruments, Inc. with BPK Region VIII EPA
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and Region III TAT supervision. Representatives from UPCMC were
also present during the investigation. Region VIII TAT was on site
conducting water sampling of the wells prior to the geophysical
investigation and was not part of the cperation.

All data were vecorded on computer disc and hard copy graphs
wers produced in the field for preliminary analysis. A comparison
of the geophysical logs, drilli and well design logs will be

_mad®, as part of this analysis. &5
PERFOEME D
IV. RESULZS

A. Well lLocations

The thres monitoring wells installad by Region VIII TAT are
located arcund the sastern portion of tha municipal landfill that
is bisected by Interstate 40. RP-MW-0l1 is located to the south and
is up gradient, while RF-MW-02 and RF-MW-03 are to north and are
down gradient (See Figure 1).
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terval sampling of the .0 20BGs

soll vas done with a split spoon avery £ive fest. This method of '=>"=7he
sanpling does not reveal the maximum information ef the subsurface
conditions as doss continuous sampling, but s adequate when
relatively thick units ) sncountered or when the subsurface
conditions are known. W€

v 35

Tvo different soil horizons were encountersd at each well
location) one o0f unconsolidated material and ons of clay. The
unconsolidated horizon may be subdivided into two sub-horiszons)
soil and soil with refuse. This upper unconsolidated horizon
varies in thickness from the surface toggopth of tive to ten festy i comeidel

wivt{_al8o the top of the clay (See Figure 2):

The unconsolidated materizl of soil and refuse is more
permeabls than clay, thus allowing water to move, both horizontally
and vertioally, at a velatively fast rate. This horizon does not
act as a confining layer for the clay bslow.

The <elay horizon is of indeterminate thickness bhecauss
drilling activities did not penetrate the bottom. Tha thickness of
clay shoountered varies from 12 to 34 feet (Ses Figure 2).

AT '

This ol.uyu:o% an aquatard, it retards or greatly slows the

movemant of water through it. Movement of water in an aquatard is

primarily vertical due to gravity. Relatively large amounts of

water way be contained in an aguatard, possibly 40-60 percent.
This is because water takes such a long time to pass through

lay. wWater. will not move upward under hydrauiic pressurey

artesian t:l.c:) unless wrE)aquatard is penetrated ¢t aquiter

low. A aquifer)is’ under pressure,snd will causs ‘Water to move
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Groundwater levels after installation of the monitoring wells
varisd betwean 7.8 and 26.3 fset balow the ground surfacs, which is
also below the top of the clay. Region VIII TAT conducted water

) /%w & gecphysical survey and measursd water levels
0% ow ground mr!wnﬁnt betwean 9.8 and 28.1 feet (See Table 1).
C. Well Dasign

Upon completion of drilling activities, monitoring wells were
installed, which consisted of two inch PVC casing and screen with
a bottom cap, & sand pack, a bantonite saal or plug, a bantonite
and cement grout, and a wall cap with lock. The sCrean has a slot
size 0f 0.010 and the ganda pack consists of 10=20 mash Colorado
silica S8and. In RP=NW-01 and RF-MW-03 there is 123 feet of screen
at the bottom and in RFP-MW=02 there iz only 10 feet. B8and packs
vere placed from the bottom of the hole up to two torfeur faet -hecE
IS WH the amnular space batwsen the FVC
d casing and the side of the hols. Above the sand packs, a bentonite ..
5 plug vas placed. This plug measures fast n RP=-NN=031, arrd¢ M5
ééf o RP=MW~03, while in RPF-MW=-02 this plug 1:‘%‘3156’ fest thick (Ses Table g
SO 1’ . :

D. Geophysioal Logaing.

Because interval sawpling was performed, it is d{fficult ¢o be
certain whera various soil horigons begin and end. PFor this
reason, the geophysical data should be rslied upon nors.

The geophysical logging more accurately confirmed the depth to
the top of the clay horizen. It also haelped to corroborate the
placement of the sand packs and the bentonite plugs in each of the
monitoring wells. In all of the walls, the bentonite plug is at or
below tha top of the clay horizon. This placement will not pernit
water to migrate upwvards through the sand pack into the horisen

above (Sas Table 1}. &> WONNT |4 W DEAREE OF AcuZhcy R

Vv, CONCLUSIONS EoPENS e e LOGy LOTERPRE thY7o ] (W/;)J Z’UEF@T_Z
- INCHEST]
Analysis of the drill logs indicate that a clay horizon of ‘
unknown thickness is ovarlain by an uncongolidated matarial. This
overburden is ralatively thin, approximately 5.5 feet thick, in RF-
MH=01 and is composad of topsoil and silty clay. In RF-My-{
RF-MN-03, this overburden is somewhat thicker,” 9\and
Tespactively, and consists primarily of refuse from €
which is in turn covered by a thin cap layer of top soll.
YO Hpn 7 HRVE-
All groundwater level readifigs demonstrate that levels _dc'not
riselabove the top of the clay horizon. This indicates no upward
nigration of water through the sand aks. IXIf there were, the
water would be stopped by the bantonite plug above the sand pack._
All screened areas are alse balow

i
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the top of the clay horizon, therefore no cross contanination may
eeour through the soraen. :

The groundwater systsz is not isolated from the landfill
because the groundvater must pass through the landfill as it moves
downvard, When tha groundwater reaches the aguatard it begins teo
move more laterally downslope along the top of the clay surxface,
This aquatard is not totally impermeable &0 wvater wvill migrate
through it, as stated earlier. The rate of water movament will be
greater aleng the top of the clay rather than downward through it.

. L e
e In viaw of all data; dtinl,’j” well installation// and qnorhynion.
logs; the monitoring wells at this site have been installed and

located in a correct nanmrﬁ:nth»’!ﬂ guidelines. Drilling within
s laparill and into a clay horison is not prohibited. There are
many examples of this at CERCLA aites involving municipal or solid
/ vaste landfills.

Nalls , OSWR 9930,.1, recommends that a = ninun of four monitering
wells be installed around a hazardous waste unit, eone gradient
and thres down gradient for detection purposes. A possible future
action mwy be to install a fourth well at this site. If this is
found necessary, then it is recommended that this wvell be placed
betwaen RF-XN=01 and RF-MW=02, with a screaned area above the clay
horison to monitor water that will penetrate the landfill but not
the clay. This water has the potential to discharge inte 8ilver
\ Creek and also into the/swamp|to the north,
‘ ST & mkzsh 77

‘ The publication Condugting Remedial Investigation/reasibility
\ “EPA/540/P=91/011, OBWR
\ Directive 9355.3-11, states that care should be taken for the
\ placement and drilling of menitoring wells through a landfill.
\ Drilling through the bottom of a landfill is not reconmendad, but
\ {s not prohibited, care must be taken to properly seal the hole so
\ as to stop leachate from migrating to the lower agquifers. »
\ The EPA gives CERCLA's Removal Section the authority to waive
. all permits that =may be vequired by local, stats, and federal
\ govermment agencies to accomplish the nitigation of a possibility

and imminant threat to the public and the environment at a

\\\pn:tteular site.

Q) Dot X, T S e peilpute Seal . ;AM
WW%M%WMW/W n
P T Vb %&u%ﬁ;w
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TABLE 1

¥Well Logging & Dasignet
Top of Bentonite Plug Sorsening Botton

arl.:)l. - Slay Iap Bottow  Dapths Rapths
m"‘; 800' "10' 600' 1000-2500' 35-0.
nH~2 a3.5" 22.5! 26.0! 28.0~38.0! 39.0'
m-a 1000' 13!0' l‘oO' 1900-3‘00' 35-0.
Mall Repths of Soll & Rafuse
(RF)
“—1 -———— -
“-2 5-0-
=3 4.,0- 9.0

Geophyaical Interprstation#

Top of Bentonite Plug Top of

¥all clay Iop Botton .
(RF) ' =0
Mw-1 5.5 5.8'  10.0'=45% - 10.0'
XW~2 26.0" 23.0'  26.0'=7 26.0' © .
MW-3 9.0 13.5'  16,0'-z.5 16.0' >

Groundwater Lavsl Readingse*
ar $/92 A0L10/92 L/11/82 **
- 7.8¢ 92.84' g8.o!
MW=2 26.3' 28,13° 28.0¢
NW=3 41.3! 22.26" 23.0!

Notes: *¥% All measuraments from surface to depth.
*Meoasured with gamma prabe 24 hours after
wells wers purged for sampling.

———
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